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The conversion (X) of CO and CO2 are calculated using Equation S1 and S2:
Eq. S1 CO2 = 2 − 2 2 Eq. S2
Where the COfeed, CO2feed and Arfeed indicate the peak area of the corresponding gas in the chromatogram before catalysis and COreaction, CO2reaction and Arreaction the peak area in the chromatogram during catalysis.
The number of converted moles CO and CO2 is calculated by multiplying the conversion by the number of moles of the corresponding gas in the feed:
The number of moles CO and CO2 in the feed stream are calculated using Equation S4 and S5 respectively.
Where QCO or QCO2is the fraction CO or CO2 in the feed, R the gas constant (8.3145 J/(K*mol)), pref (in Pa) the pressure at which the mass flow controllers are calibrated, Tref the temperature (in K) at which the mass flow controllers are calibrated and ϕ the total gas flow (in m 3 /h).
The activity of the catalyst is expressed as moles CO and CO2 converted per hour per kg of catalyst (molCO+CO2/(kgcat*h):
Where nXCO+CO2 is the number of moles CO and CO2 converted per hour (molCO+CO2/h) and mcat the catalyst mass in the reactor in kg.
The turn-over-frequency (TOF) is calculated using Equation S7:
Cu * % Cu 100 3.6 * 10 6
Eq. S7
Where MCu is the molar mass of Cu (63 g/mol) and DCu the dispersion of Cu as expressed in Equation S8
. The factor 100/3.6*10 6 corrects for the used units and to obtain the unit of s -1 for the calculated TOF.
Dispersion of Cu:
Vm is the molar volume of Cu which is 7.09*10 21 nm 3 and Am is the molar surface area of Cu and is 4.10*10 22 nm 2 . ds is the surface-averaged particle size and is calculated as depicted in Equation S10 (the number-averaged particle size is in contrast calculated using Equation S9). This calculation assumes that the particles are spherical and every surface atom takes part in the reaction.
Number-averaged particle size:
Eq. S9
Surface-averaged particle size:
Eq. S10
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Figure S1: Turn-over-frequency (TOF) versus the particle size for the five catalysts (open symbols represent the TOF of the fresh catalysts and the closed symbols the TOF of the spent). The dashed line indicates the relation between the particle size and TOF taken from by [1] for Cu/SiO2 at 260 °C. The slightly higher TOF for these samples is explained by the fact that the activity for these five samples was measured at 270 °C instead of 260 °C in reference [1] . The solid line indicates he TOF versus the particle diameter for the more active samples, where the Cu particles are likely not embedder in the SiO2. 
